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A PROCESS FOR THE PRODUCTION OF AMIDES FROM AMINES Field of th« mention 1 > prese invention r< ite 
to novel process for the production of anodes from amines using carboxyiic acids as the aoylating agents and 
natural/modified montmorillo < ? atalysts 



i "jjs for the production of amides from aromatic, aliphatic, cyclic, 

acyclic and heterocyclic amines having carbon atoms m the range of CI to C20 use- ; carboxyiic acids t the aoyiahng 
agents and montmoriiionlte clays as catalysts and dispensing with the use of expensive corresponding anhydride as a 
reagent and corrode, to>:ic , acid. hydrochloric ask; sulfonic acids as catalysis. This process totally ir n • he- 
disposal of salts fort ; of 1 12S04 or sulfonic acids and the use of expensive anhydrides. 



Background of the invention These amides belong to a very important class of chemicals having applications as 
intermediates for pharmaceuticals, azo arid sulfur dyes, fine chemicals, c u > as stabilizers for hydrogen peroxide, as 
photographic chemicals and as antioxidants. N-acetyl p-amino phenol (APAP), commonly known as acetaminophen or 
paracetamol, is known for a wide variety of uses. Its medicinal use is very well known, notably as a non- prescription 
analgesic and anti-pyretic agent with properties similar to aspirin. It is also a major component in over 200 other drug 
formulations. 



Amid* fc e or * nh»dnd< > 1 4-dirnethyiaminopyr idlna. 

4-pyrroildinopyhdine, trimethyiamine etc. Lewis acids such as zinc chloride, cobalt chloride, scandium 

) >r 1 iin ill h ii i 1 ! i n i -mi if s one molecule of 

- v i pensive. To optimise 

thr it r f i < v cndf 

trifluoroacetic anhydride, polyphosphate ester, M, Mi- dicyclohexylcarbodlimlde, graphite etc., are generally employed. 
Heterogeneous acidic and superacid catalysis nave proved r be useful in seme reactions 1 < uj e of their activity, 
selectivity, reusability, non-corrosiviiy and virtual absence of effluent treatment which usually is associated with the 
homogeneo c a 



US Patent 2,462.221 Feb 2*. - a process wherein acetanilide is prepared by heating aniline with 20% 

excess of acetic: acid In the presence of 2-5% by wt oi n < n I reaction mixture was heated in the range: of 130-200 
C. Toluidine is acetylated in similar way to get very good yields. US Patent 2,551 ,047 May 1 .1 951 describes a orocess 

run k a < u ! ■> f i aud in piemen e A up t 

5% of AcOR, which acts as entrainer of water. The reaction temperatures are in the range of 1 30-200°C and the reaction 
time is 21 hrs for acet i on. The drawbacks in the above- described processes are that reactions are of quite 

long durance ai;d ihe reaction temperatures used ate very high. US Paten; 4.288.592 September 6,1901 describes a 
process wherein the amides are prepared by reacting amines with acid halides or anhydrides In an inert organic diluent, it 
the presence of molecular sieves. The drawbacks inlhe above-described processes are that a halides or anhydrides 
are used as acylating agents and all the reactions are performed in nitrogen atmosphere. 



i. Soc, Ch ti Commuti iO ; edllonite K-10 
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catalysts for the acetylatlon of primary and secondary amine* In < inv of acetic anhydride f acetyiating agent and 
■ . ,r y he em' art em. aDle. The drawbacks in the above process are the use of an expensive acetic anhydride 
as aoetyiating agent. Mso, the reactions are not selective i. < both the functional groups are acetyiated In the case of 2- 
= i ' enol, oepe^ding upon the molar ratios of the substrate and the acetic anhydride used. Moderate yields are 
obtained In this process. 

in almost a!! the US patents 4,264,526; 4,264,525; 4,565,890 ; 3,076,030 ; 3,341,587 and 5,155,269, the acetyiatiors of p- 
amino phenol was performed In presence of acetic anhydride/acetic anhydride In aqueous solvent system. US Patent 
1 " 1 "/i i < > • t i >( >i \ i t ( V - 

compristng alkaline hydrolysis of halcnitrobenzene to nitrophenol and from nitrophenois io aminophenois using a borate 
ion add ist during hyorogenatlon to eliminate un I by-products arid colour formation. CS Patent 223.945 (CI. C07C 

91/44) 15 No 5 ;es a process wherein the acetyiation of aminophenois with acetic anhydride in ethyl acetate or 
^ Oi < In I ar hydride as 

acetyiating agent and the yields are moderate. 

US Patent 4,670,589, June 2,1987 dest. \ ; \ one to p- 

- r j pf t P - b July "5 "997, 

, he concur ent hydrogenation ot a nitropberio! to an 
aminophenol and the acyiation of the amirsophenol with acyi anhydride on a continuous basis in a stirred tank reactor. The 
ma t x t i i , 1 i < > c t dtf m , of 

r c n ) act Jot n j the - i :-'< \ 

formation. 



Obviously • c - boon employed both on laboratory and commercial scale :o prepare the industrially 

useful amides, and the traditional homogeneous catalysed reactions are being less favoured owing to the problems of 
separation and reuse. The present trend Is to develop solid acids from cheaply available sources, and especially of clays. 

Objects of the invention The main object of the present Invention is to provide a novel process for the production of amides 
from amine- m ^ , , above. 



ii lu i in r i it s f t Ik in t < n i n hydrides is 

obviated. 

it >i a . - ^ o ^ < « ( i ) >duct.ion of amides from amines wherein the 

formation of excessive effluents is avoided. 

Still another object of the present invention Is the usage of non-corrosive and cheaply available heterogeneous solid acid 
cata Is fi t t no for easy ad i ous pro< e 

Still another object of the present Invention Is to provide a process for the production of amides from amines wherein at 
least some of the reacfants can be recovered by distillation and reused. 

It is another object of the invention to provide a process for the formation of amides from amines wherein maximum yields 
of amides are obtained. 



Still another object of ihe present Invention Is to provide the process wherein a wider range of amines as stan:ng material 
can be utilised. 

Still another object of the present Invention Is to provide a process for the production of amides from amines wherem the 
reaction takes place at lower temperatures. 

Yet another object of the present invention Is to accomplish the process in short time and in an inexpensive manner. 
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Summary of the invention The so and the other objects of the present mveurior: iV - e achieved by the process or the present 
invention for the production of amides from amines using a carboxyiic acid seleoled from the group consume of acetic 
ac i p\f piorn r I i if i > 1 t i 

Accordingly the present invention provides a novel single step process for the production of amides from amines which 

if ' n i d nil ' , ' ' ' i r " 1 r I " \ 1 - v >r ^ f i| h > > k 

and heterocyclic amines with an acyiatlng agent comprising of a carboxyiic acid sue •> r t at •> 

of 1: 3 to 1: 10 in the presence ofteu < i n< ni< n i r i it ic a i ^ o >- in d su table 

solvent medium at a temperature in the range of SO-IGCTC for a period of 0.02 to 6 hrs, and recovering the corresr. i\ < 
amides by a convention;!! simple work-up procedure. 

In i embodiment of ihe present Invention the clay catalyst used Is r f h exchanged < t n t n itur il 
montmonllonlte clay. 

In another embodiment of the present invention the metal ions used are as Pe3+. Co2+ Cu2-f- Zn2-;- AI3, Ce3, La' or Zr4+- 

In another embodiment of the present invention, solvents used for the reaction are selected from aromatic hydrocarbons 
c r zene and toluene. 



j or Mro'ti ir i , ill n 

nil jo e , ihi . 

r l I n ' >l <. o " i j r n 

methyi-2-amino-1, 3- propanediol; dodecylamine; propargyl amine; cyciohexylamine and 1-naphthylamine. 

In stiil a"5t ei r ' iiin< >f jr< > n i «i «i r. > <■ ° , < i» b epe atrg the catalyst 

through filtration and removing the solvent by rotavapor/distiiiation. 

In still another embodiment of the present invention the carboxyiic acids are recovered by distillation and reused. 

p:ip ; c c >c , / , f >r \ . , ,u< I > - < < <- c \ 

proploni n r-jav^'modner 1 montmorillonite clays as catalysts in 

l it n I -pe'odofG 2 to 6hrs, and recovery of the corresponding amides 

by easy work-up. 

In the present invention, abundantly available montmorillonite sou reed from nature is used as the solid aod catalyst for t 
acylatlr;:': or various amines -with acetic; add, propionic acid, butyric add ere. as acyiatlng agems without any further 
purification (example lb; for the first time. The activity of the natural montmorillonite is comparable with metal ion 

\ 1 » i"0 acylation of 

amines. While K10 monlrnoniionite as supplied from Fluka will lead to many side products such as di-acetylation and 
C ll JO nr l >ti( < pr| 'iir < t \ \ f Ik \ T < c j It 

-< . \ En =d -n^ L<= as c tec r see ia re re me „ g- 1 : 

r i I ! 1 e- \ I ir 

resulted from tm - ^ , ^ged on montmoriHonite and Bronsted acid sites. In the acid treated 

f t / he d< s i *•,<-' -,c - i leases oecdU'-e of increased number of broken edges 

resulted from broken layers, while the Lewis acidity decreases due to oesorptlon of exchanged metal ion on 
montmorillonite inherently present in natural montmoriiicniie during acid treatment. K10 montmorillonite with very high 
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Bron-txj due u h t t in 

process to n c K10 increases the Lewis acidity and simultaneously decreases Brcnsted acidity to, form right 

admix of Brorisfel if 1 t 1 ! i 

T v-^t ' ■ • ; '' , } r 3'« sr detail with reference to the following illustrative but non-limitative 
examples. 

All V - t > il t j i ind employed in In 

x r <- r , j g agents as described in examples 2 to 37. 

f <amp!e 1 Caia ysi preparatio t Fe3 + -e>» < 5 -\ i - 

Fiuka, a Sigma Aid ch com pa „df< ^ ^ ' <r 

M mn<j wa m< 

suspension was centrifuge?:! and trie super : laiai it solution was discarded. Washing cycles were repeated until 
disappearance of Cl-ices from the discarded water. The clay was dried overnight in an oven at 120"C and finely ground in 
a mortar. 



Mela; son -exchanged clays such as Fe3+, _ Co2+,. Cu2+, Zn2+, AI3+, Ce3+, La 3+ orZr4+-montmorill< - catalysts 

f Iff \ i 111 \ i s f' 1 f llltf ftl I 

(natural montmoriiionite, obtained from M/S Neeiakanth chemical works, Jodhpur, India) was dried at 120°C for 24 hrs and 
used. 



Example 2 Aniline (5mmoi, 0.465g) and glacial acetic acid (SOmmol, 3g) were heated at reflux temperature 116°C in a 
two-necked round boiiom 1 ^ In presence of re3-i-..n :on;nvjniioni!e clay ;0. i g) A j| , After completion of the 

reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distilled to get 
the pure product (0.66g). 

Example 3 Aniline (5m;ri( 3 X >5g c r i K i i M < t t reflux temperst !18 e C in a 

two-necked round bottom flask (50ml) in presence of natural montmoriiionite clay (0. Ig) catalyst. After completion of the 
r e< t > 1 ft ilk > i >1 

the pure product ;0.6Sg;. 

Example 4 p-nitroaniltne (5rnm f r ^ f •> in i > t < t d \ a In* temperature 116 C: C. in a 

f i in presence of natural montmoriiionite clay (0. 1 g) catalyst. After completion of the 

reaction (followed by TLC), the reaction mixture was filtered and the filtrate - s r , , - r- a \ ^ ~ qt- 

the pure product (0.87g) 



Example c v. c s - r n I 3g) were heated at reflux temperature 1 16°C in 

i "v > i i i x t < t i 1 ' i >r t If ii hi of lit 

reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distilled to get 
the pure product ({}.87g}. 

Example 6 p-chloroaniline (Smmol, 0 637g) arc y - x , 3g; were heated at reflux temperature 1 18°C 

in a two-necked rour . ■ „ ' 1 jOml} in presence of Fe3+-montmoriiionite clay (0. ig) catalyst. After completion of the 
reaction (followed by TLC), the tea mix va it' itrate wa cs uted on n tpor/disiilled 5 get 

the pure product (0.33g). 

Example 7 p-c.h!oroaniline (Smmol, 0.637g) and glacial acetic aoa (SOmmol, 3g) were heated rature 1 16"C 

in a two-necked round bottom flask (50ml) in presence of natural moni c jnite ay (0 3 cata ' After a , r 't<-\ 
i)i i 1 i> t- - a ° f lie e vas concentrated on rotavapor/distilled f:o 

get the pure product (0.83g). 

Example 8 p-anisidine (Smmol, 0.61 5g) and glacial acetic acid (SOmmoi, 3g) were heated at reflux temperature 116°C in a 
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twi t i I ~t ti itc a ^ 3 3 t ton if the 

reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distiiied to get 
the pure product (0.829). 

E\ji , r r - t "nnn ";i /e a c-i°d?t eh/ emperature 1 16°C in a 

two-necked round bottom flask (50;rii) In | i o; natural t >n ' i ill " i > (0. h catalyst. < npn i. of the 

io»ic1 ■'!! ;fo if wc 1 ny } i the ic — n > u was 'ii'- n ; and the t -\,v was ';, ■ ■> on rotavapor/distiiied to cist 
the pure product (0.82g). 



Example 10 p-amlnophenoi (Smmol, 0.545g) and giacia! acetic acid tit 3a > were heated at reflux 1 it 116° 

i »ui ° p - ^ " >-<! ->n ol 

tht si if Hollowed by t C ' t < reaction mixture was tillered and the nitrate wee concentrated on r j it!) to 
get the pure product (Q.74g). 

Example 11 p-arniriopberioUc-p mo c ,a ci b ni- j| ;i were heated at reflux temperature 118" 

C in a two-necked round bottr - , : ^ . - - ' i '3 0' natural montmorillcnlte day (0. 1 g) catalyst. After completion 
of the reaction (followed by TLC). the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distiiied 
to get the pure product (0.74g). 

I>.ii'u° j - -i i i. j"- ? ~d glacial acetic acid (fjOmmol, 3g) were heated at reflux temperature 116° 

C in a two-necked round bottom Mask (50m;; :n presence of Ee3 + -rnontmorlllonite clay (0. Ig) catalyst. Alter completion of 
the reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distiiied to 
get the pure product (0.74g). 

Example 13 o-amino phenol (5mmol, 0.545g) and glacial acetic acid (SOmmol, 3g) were heated at reflux temperature 1 16° 
C in a too-necked round bottom flask (50m!) In presence of natural montmorillonite clay (0. Ig) catalyst. After completion of 
the reaction (tallowed by TLC), the reaction mature was tillered and the :"iitra-e was concentrated on rotavapor/distiiied to 
get the pure product (0.74g). 

[ ar c it 1-4 4 b , \ ' ne ' . 5 ' d ai oK> 

temperature 116°C In a two-necked round bottom flask (50ml) in piesence of Fe3+-niontrnorilionite clay to. ig ) catalyst. 
After completion oi the reaction (ioliowed by c the reaction nut was filtered and 1 nitrate was concentrated on 
rotavapor/distiiied to get the pure product (I. lOg). 

Knit jp n / *~ i ^ , r eie heated at reflux temperature 116'C 

in a wo nr 'ked ion d t >< ni in r I n i r ! 

the reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distiiied to 
get the pure product Ci. 1 1g). 

Example 16 4-amino-2-nitrotoluene (5mrc! U 7rig x c-d f . ' J 

i> ( < e o > e ii 

completion of the reart 3 s t TLC), the reaction mixture was filtered and the filtrate was concentrated on 

rotavapor/disbiied lo get the pure product (0.95g). 

Example 17 4-amirio-2-nitrotoluer 5mmoi. 0.76g) and glacial fx acid ■ oOmmoi ' < reflux t< nperature 

1 16°C in a two necked round bottom flask (50ml) in presence of natural montmorillonite clay (0. Ig} catalyst. After 
i 1 i i n r i r <> lu t i :< ^trt/o on 

rotavapor/distiiied to get the pure product (0.95g). 

Example 18 b«-m/ y !dmine (5mm ; = ;f s anno <- 1 rt , i 5 \ r< he < ^ c) > T C 

in a two-necked round bottom flask (50ml) in presence of Fe3+-montmoriiionite clay (0. ig) catalyst. After completion of the 

) i ft r-e- ;n <u- a li-^te h<- 1 e a ^ e ? e -iv^ u d bile j jef 

the pure product (0.73g). 
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Example 19 Benzylamine (Smtno ).535g m aciai act - 3g) were heated at refinx temoeratufe 1 16° C 

in a two-necked round bottt flask 50ml) in presence of natural montmoriiionite clay (0. 1 g) catalyst. After completion of 
I < rate was concentrated on rotavapor/distiiled to 

get the pure product (0.73g). 

i > " ' ' '.' , <i , o v , • k i mx ilvi: 1 Hi; 

C in a two-necked n bottom flask (oOtoto m presence of natural r i i il t clay (0. h catalyst. After completion of 
the reaction (foiicwed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distliled to 
getthr pu ^ , » Ma i r ^ t nd was found to be optically pure. 



Example 21 (D)- (+)-a-methyi benzylamine (ammoi, 0.60g) and glacial acetic acid (SOmmol, 3g) were heated at reflux 
temperature lib C in a two necked round bottom flask (50m!) In r = of ' p ir i r < li day (0. ig) catalyst. 
After completion of the reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on 
i h n c > f i to t c >ti si y pure. 

E\0 „ 2 o - - - *. v ^t x 

temperature 116 L in a two necked tou d b~ttc ~ ^to n ^re « sica-aiyst 
"1 a t >k t ' , to U i hi 

rotavapor/distliled to get the pure product (0. 80g). 

Example 23 i rk!v<i' , , , t c i run 1 1 € C 

in a two-necked round bottom flask (50ml) in presence of Fe3+-montmorillonite clay (0. ig) catalyst. After completion of the 
reaction (follows J stilk 5 I > Jto 

the pure product (0.67g). 

Example 24 Furfuryiamirie (Smmol, 0.48Sg) and glacial acetic acid (SOmmol, 3g) were heated at reflux temperature 116° C 
in v > nt to t r I i > t >i i 

the reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distliled to 
get the pure product (0.87g). 

Example 25 2- (2-amino ethyl) pyridine (5mmc;, 0 61g) arc o a„ 0:0- c a -c< (SOmmol, 3g) were heated at reflux 
temperature 1 10 C a too c r, , round bottom flask (50ml) In presence of f > ; b \ 'ioii,tt day (0. Ig) catalyst. 
After completion of the reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on 
rotavapor/distliled to gei the pure product (0.78g). 

Example 26 2- (2-amino ethyl) pyndine (ommoi, 1 to 5 and glacial acetic ac:d (oOmmoi, < were heated at reflux 
temperature 1 18 : C In a two- necked round bottom flask (SQmi) :n presence of naiurai montmoriiionite clay (0. Ig) catalyst, 
i < ' li ' li < d bv TLC! the r i m ■ , - b t 

ofa- - ^ tori ^ 1 ^ 

Example 27 ijl m (Smmol. O.toftog) a glacial aoenc acid (SOmmol, 3g) were heated ai reflux < n if \ 
116' C in a two-necked round bottom flask (50ml) in presence of Fe3+-montmoriiionite clay (0. ig) catalyst. After 
rtnpkh jh 1 Ih 1 1 n ^xfure wis f il^rt- a h fn n cd on 

rotavapor/distliled to get the pure product (0.68g). 

Example 28 Cyclohexylamine (Smmol, 0.495g) and glacial acetic acid (SOmmol, 3g) were heated at reflux temperature 
116" C in a tv < i s-ceo-'na ra! montmorilk ite clay (0. Ig) catalyst. After 

completion ot t > - ft - c ■ t n 1 -=i°^ Q u he t ae as concentrated on 

rotavapor/di tilled to get the c t< f iuct C R g 

Example 29 Propargylamine (Smmol, Q.275g) and glacial acetic acid (SOmmol, 3g> were heated at reflux temperature 116° 
C in a iwo-necked round bottom flask (50ml) in presence 0; f - 1 day (0. ig) catalyst. After completion of 

the reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distliled to 
get the pure product (0.35g). 
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Examr. P jyia nc 75 g n ilac a A 3g) were heafea at ref k temperature 1 16" 

C in a two-necked round bottom flask (50m!) in presence of natural montmorilionite clay (0, !g ) catalyst After completion of 
the reaction (feiiowed by TLC). the reaction mixture was: tittered and the filtrate was concentrated on rofavapoo'dlstilied to 
get the pure product (0.34g). 

i > A , < - , ^ , N , 1 , , 1 1 < 

in a in t bottom flack ;50ml) in presence or" r n t r t clay (0. ig) it i > After nr tion of the 
reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rctavapor/distilled to get 
the pure product (1. Ig). 



£ r , , r . . m i - k t 

in a two-necked round bottom A -> n! in presence of nalurai >n " clay (0 Ig) cataiys; After completion of 

the reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on rotavapor/distllled to 
get the pure product (1. Ig). 

Example 33 _ n*. 2 i r ' 3-propanediol icmmol, 0.525g) anci gieciai acetic acid tSOnimoL 3g: were heated at 
reflux temperature 116° C in a two necked round bettor -task <- > i ~ p esence of nature n - i. t id J ig) 

i t \f t r ( t n 1 a t 1 i I , In < - % a ^ It - U » a 

concentrated on rotavapor/distllled to get the pure product (1. Ig). 

Example 34 1-Naphih. lamina i niic ) ' ^ ik t 

1 16° C In a two necked -v : . oi ice of Fe3+-montmorilionite clay (0. Ig) catalyst. After 

completion of the reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on 
rotavapor/distllled to get the pure product (0.92g). 

Example 38 1-Naphthylamine (SmmcL 0.71 5g) and giaoal acetic acid (gOmmoi, 3g) were heated at reflux temperature 
1 16° C in a two necked! n rl in presence of nature nonlm onits ay (0 g) catalyst. After 

completion of the reaction (followed by TLC), the reaction mixture was filtered and the filtrate was concentrated on 
mlav.;po ' tie) o \ io get the pure product (0.92g), 

Example 38 (D)- methyl benzylamine (5 mmoi, 0.08 g) and propionic acid (50 mmol, 3.7 g) were heated at reflux 
• iixidHip ( nl n t" < < i L j 

M tr - r > y " ' 

pure product (0.87 g), without any tacembtanon and was found to be optically pure. 

\ >an pie t , i ' i 1 if ti i i G > n > 

temperature IV < 1 , -i^t 

it' !i < d bv TLC the cac i - nis i il it I 

pure product (0.8? g), without any racemizaticn and was found to be optically pure. 



TABLE 1 A =■ t > i of amine;; using acetic i as a! i agent S Examnie Armns a (Analyst Reaction Product 
Yields No t3„03-ra:f=> <■ c i L 

3.0 Iml i'i il 9? 4 5 m-niiroamime lb 6.3 m-mtro acelamiide 98 5 6 P-ehloroanlline la 3 0 P-chloro aceramiide 99 
6 7 P-chloroaniline lb 4 u P h At " "Ft ^nJ f _ r „ ' o Q P ansidlne 1b 4.5 P- 

( $ r t « t 3 hydroxy a e an de 98 

11 12 o-aminophenoi la 3j c c \ lide 99 g I - s 

? inethv U -> 0 ir on aniline 14 15 4-brom 2-methy! 1b 4 t 2 

aniline 15 16 4-aminc~2~nitro toluene la 3.0 4-acetamldo-2-nltroioluene 93 16 17 4~amino-2-nit.ro toluene lb 3.5 4- 
ace otolue t e la 0.08 N-(pheny!methyl) acetamide 98 18 19 Benzylamine lb 0. 2 N- 

'i methyl) at etar oe 98 19 20 Phenethviamlfse lb 1.0 N-(2-»henyietr \ ' r ' AA> 2 'D; (+)-o metnyl la 0.75 
(DV (+)-N- (1-phenylethyl) 93 benzylamine acetamide 21 22 (D)- (+)-a-methyl lb 1.0 (D)- (+)-N- (1-phenyiethyi) 98 
be-, van ne acelar ;e'223f - -c ? 5 N-furfury! acetamide 97 23 24 Fun. ,v- ■- 3.f N-U:>f;ryi 
acetamide 93 24 25 2- (2-aminoethyi) la 3.5 2- (2-acetamino~ethyi) 95 ridine pyridine 25 26 2-(2-aminoethyl) 1b 4.0 2-(2- 
acetamino-ethyi) 96 pyridine pyridine 26 27 Cyclohexylamine la 3.0 N-cyclohexy! acetamide 97 27 28 Cyclohexylamlne 1b 
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l / / P 'lip < \ 1 Tl 

pro s 3. S N-dcde 1 ne 1b 4.5 N dodecy 

/ / ) , ' r y ^ ~ ' r ' / h t { - \ , v tsnce IJlC "tt3tO 33 34 I- 

r»i- '■ lamine la 5. 0 N-l-naphthy! acetamide 99 24 35 l-naphihyiamine lb 6. 0 N-l-naphthyl acetamide 99 !a: catalyst, 
which is d« ^< b : catai I escribe e»up a E* ample IL a amine & acetic 

acid molar ratio was 1 : 1 0. b : ail products were identified by their'H NMR and mass spectroscopy and/or comparison of 
their b. p ot n p h u < u t < 

It was found that the F-'eS-'-moiitmorillonite and natural mommorilioriite clays were found to be the efficient catalysts for the 
exclusive formation of amides from various amines in presence of acetic acid. The natural montmorillonlte's activity is 
< li i ral e with Fe 3h n 

TABLE 2: M-acylation o a 5 i propionic acid as acylating agent S. Example Amine'Catalyst Reactio Product'Yieids 
No. Substrate Time (era) (%■ 35 36 > (-i-)-a-melhyl is 1.0 ! < M 1 n > 99 bencyiamine propanamide 36 37 

if it t.r "lite ur 

t n 1 i ! ' v d i f ati i 1 : 

10 b: where propionic acid reflux temperature was maintained c: ail products were identified by their 1H NMR and mass 
spectroscopy and/or comparison of their b. p. or m. p. with authentic samples, d: isolated yields. 

1 ' na - f ' < ^ ' f' t , ^ ( c >p n i* 

acetic anhydride as an acetylating agent. 

2. Carboxylic acid such as acetic acid, propionic acid, butyric acid etc., are used as the acylating agents in place of the 
corresponding anhydrides for the acylation of various substrates (aliphatic, aromatic, cyclic and heterocyclic amines) for 
the first time, 

3. Clays have been used as catalysts for the acetylation of various amines for the first time in place of expensive 
homogeneous catalysts necessitating typical and laborious work up. 

4. An ecofriendiy and very simple process for the production of amides was developed. 

5. The selectivity and yields obtained in this process are quantitative. 

6. The reactions are ssrnple, facilitated at sower temperatures with shorter durations. 
Workup procedure is easy. 

7. The support of the catalyst/ catalyst is cheap and abundantly available in nature. 

S. The present process envisages no disposal problem as the catalyst can be used for several cycles. The catalyst was 
subjected to four cycle:;, which displayed consistent activity. 

9. The present process is environmentally safe since there is no effluent disposal problem. 

10. The process is economical. 
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